Purpose: We determined whether restaging resection before initiating induction intravesical bacillus Calmette-Gu erin improves the recurrence-free rate in patients with high risk nonmuscle invasive bladder cancer. Materials and Methods: We retrospectively analyzed data on 1,021 patients treated at our institution with intravesical bacillus Calmette-Gu erin for nonmuscle invasive high risk bladder cancer. All patients underwent a second resection except those already receiving bacillus Calmette-Gu erin at the time of initial consultation and those who refused restaging resection. All patients were assessed every 3 to 12 months for a minimum of 5 years. Univariate and multivariate regression was used to identify predictors of 5-year recurrence. Results: Restaging transurethral resection was performed in 894 patients (87.5%). At restaging resection viable tumor was found in 496 patients (55.5%). At 3 months patients with a single resection had a 44.3% recurrence rate compared to 9.6% in those with restaging resection (p <0.01). On multivariate analysis a single transurethral resection was the only predictor of recurrence at 5 years (OR 2.1, 95% CI 1.3e3.3, p ¼ 0.01). Time to recurrence in patients with a single resection was significantly shorter than in those with restaging resection (median 22 vs 36 months, p <0.001). Conclusions: Failure to repeat resection before initiating intravesical bacillus Calmette-Gu erin therapy for high risk nonmuscle invasive bladder cancer significantly increases the risk of recurrence. Therefore, we believe that restaging resection should be performed before initiating bacillus CalmetteGu erin therapy in all patients with high risk nonmuscle invasive bladder cancer.
RANDOMIZED trials in patients with high risk NMIBC show the benefits of BCG therapy compared to TUR alone or with intravesical chemotherapy. 1À4 TUR with intravesical BCG is the standard of care and it has been incorporated into treatment guidelines. 5, 6 However, despite BCG treatment most patients experience tumor recurrence and a small percent experience disease progression. TUR quality is directly associated with more favorable recurrence and progression rates, 7 and the response to BCG therapy. 8 Restaging TUR also decreases the incidence of recurrence For other articles on related topics see pages 502 and 510.
0022-5347/14/1912-0341/0 THE JOURNAL OF UROLOGY and progression, and facilitates a more accurate pathological diagnosis. 9À12 The improved staging associated with restaging TUR allows patients to receive more appropriate therapy. Therefore, according to the most recent European Association of Urology guidelines 5 restaging TUR for NMIBC has become the standard of care but the practice is not universally accepted.
In a recent review Vianello et al identified persistent tumor on restaging TUR in 39% and 47% of patients initially diagnosed with Ta and T1 disease, respectively. 12 Because we believe that having minimal tumor in the bladder before the initiation of intravesical BCG is important for treatment efficacy, restaging TUR may be important before BCG instillation. We evaluated our NMIBC data set to determine whether restaging TUR before initiating intravesical BCG improved recurrence-free and progression-free rates compared to only a single TUR before BCG.
MATERIALS AND METHODS
After receiving institutional review board approval we retrospectively analyzed a prospectively maintained NMIBC (Ta, Tis and T1) database of patients treated at our institution. We identified 1,021 patients in whom bladder cancer was treated with intravesical BCG by a total of 4 high volume urologists at our institution from January 1994 to December 2006. All patients received 6 weekly instillations of Connaught strain (81 mg) BCG therapy. Patients with low grade NMIBC were considered at high risk and were treated with intravesical BCG if they had positive cytology, or multifocal or high volume disease. All patients underwent restaging resection before the initiation of intravesical BCG except those who were already receiving BCG treatment at initial consultation and those who refused restaging resection. Restaging resection included aggressive resection and fulguration of all visible and suspected tumors, including mucosa involved with CIS, and adequate sampling of muscle deep to suspected invasive tumors within 2 to 6 weeks after the initial diagnostic TUR. 8 Patients were assessed 3, 6 and 12 months after the completion of induction BCG using office cystoscopy, cytology and bladder tumor resection, as indicated. After 12 months patients were assessed every 6 to 12 months for a minimum of 5 years. A complete response was defined as negative cystoscopy and urine cytology at followup. Patients with positive urine cytology or a visible tumor on cystoscopy were considered to have recurrence. Patients with low grade-appearing recurrence on followup cystoscopy were treated with fulguration in the office while those with high grade tumors were taken to the operating room for TUR. Progression was defined as an increase in pathological stage (Ta to T1 or T1 to T2) on restaging resection or the development of metastatic disease. Patients with recurrent nonmuscle invasive disease were eligible to receive another course of 6 weekly instillations of BCG. No study patient received maintenance BCG.
The chi-square test was used to analyze associations between categorical variables and the Student t-test was used for continuous variables. We applied univariate and multivariate logistic regression to assess each variable as a predictor of recurrence at 3, 6 and 12 months. Multivariate logistic regression was also used to identify possible predictors of overall progression and recurrence. Since all study patients had a minimum 5-year followup, recurrence and progression were treated as categorical variables. Kaplan-Meier curves were constructed for recurrence-free and progression-free survival. Differences in recurrence and progression were assessed by the log rank test. All statistical analysis was done using SPSSÒ 20.0. At 3 months 43.3% of patients who underwent a single TUR had evidence of disease recurrence compared to only 9.6% who underwent restaging TUR (p <0.001). In patients treated with a single TUR the recurrence rate increased to 44.8% and 58.3% at 6 and 12 months, respectively. Patients who underwent restaging TUR had a significantly lower recurrence rate of 16.6% and 28.2% at 6 and 12 months, respectively (each p <0.001). At 5 years patients treated with a single TUR had a 77.2% recurrence rate compared to 61.6% in those who underwent restaging TUR (p <0.001). When excluding patients in whom disease recurred at 3 months, which may have indicated persistent rather than recurrent disease, the recurrence rate at 5 years in those with a single TUR and those with restaging TUR was 58.3% and 57.5%, respectively (p ¼ 0.84, fig. 1 On Kaplan-Meier analysis median time to recurrence was significantly shorter in patients who underwent a single TUR than in those who also underwent restaging TUR (22 vs 36 months, p <0.001, fig. 2, A) . At 5 years significantly shorter progressionfree survival was seen in patients with a single vs restaging TUR (67.2% vs 81.7%, p <0.001, fig. 2 , B).
RESULTS

Restaging
DISCUSSION
Accumulating evidence supports the importance of restaging TUR for NMIBC.
9,10,12, 13 We report our findings in 1,021 patients who underwent TUR before intravesical BCG. Patients treated with a single TUR had a 43.3% recurrence rate at 3 months compared to only 9.6% in those with restaging TUR before intravesical BCG therapy. The relationship between restaging TUR and recurrence continued to be significant at 12 months with recurrence in 58.2% of patients with a single TUR compared to only 28.3% of those with restaging TUR. The high disease rate at 3 months in patients with a single TUR was most likely due to persistent rather than recurrent disease. When we excluded patients with recurrence at 3 months, we found an almost identical recurrence rate at 5 years. These findings show the importance of having minimal viable disease before intravesical BCG treatment to achieve the optimal response. The tumor rate at the time of a second TUR varies in the literature from 20% to 81.5%.
14 In our series we found residual tumor in 55.5% of the patients who underwent restaging TUR. Thus, we strongly encourage restaging TUR not only for a more accurate pathological confirmation but also for its therapeutic effect. 15, 16 In a retrospective study of patients treated with induction and maintenance BCG at first followup resection Guevara et al noted a recurrence rate of 11.4% in patients without residual tumor and 27.7% in those with residual tumor before treatment. 17 These findings along with our results led us to believe that BCG therapy has improved efficacy when the tumor burden is minimal.
To achieve the minimal tumor burden it is important that the highest quality TUR be performed in all patients for the initial diagnosis as well as for restaging. Quality control guidelines for TUR put forward by our group include inspecting the macroscopic resection of the surgeon to ensure that no visible tumor remains, identifying muscle in the final specimen and monitoring by each urologist of the recurrence rate at first followup. 11 Using these guidelines would allow operating urologists to gauge the quality of TUR and optimize the effects of BCG therapy.
Furthermore, we found that a single TUR was associated with a twofold increased risk of recurrence at 5 years with the greatest risk (4.5-fold) at 3 months. We also found a 14-month shorter median time to recurrence in patients who underwent only a single TUR before BCG. These findings suggest that patients treated with a single TUR are inappropriately staged and, thus, they receive inadequate treatment or undergo inadequate resection. Our findings are similar to the findings of Divrik et al. 9 In a prospectively randomized trial of patients with only T1 disease who underwent a single and a second TUR they found a 5-year recurrence-free survival rate of 32% and 59%, respectively (p <0.001). In that study a second TUR referred to resection performed after appropriate, complete initial TUR. Even when using this definition, 33% of the patients had residual tumor at the time of the second TUR. The inclusion of Tis and Ta cases in our study is the likely reason for the difference in the recurrence-free rates. However, in each series there are large differences in recurrence-free survival between patients who underwent a single TUR vs those who underwent a second or restaging TUR. These findings suggest that patients with a single TUR are inappropriately staged and, thus, they While we strongly encourage restaging TUR for its therapeutic effect, another strategy in these patients includes therapy for the tumors at the first followup cystoscopy after BCG therapy. While this is an option, at 3 months we found a 4.5-fold increase in recurrence between our 2 treatment groups. Therefore, repeating TUR before BCG instillation may decrease the recurrence rate. In addition, the initial response to BCG therapy is a strong predictor of the cancer outcome, as shown in previous studies. 10, 18 This further adds to the importance of resecting all possible tumor before initiating intravesical immunotherapy.
We had planned a randomized trial to compare the effect of BCG after 1 or 2 TURs but the institutional review board denied our request to perform such a study. The reason given was our compelling data showing that restaging TUR often revealed persistent cancer and improved staging accuracy. Since some patients had already started weekly BCG instillations when they first consulted us, we received permission to allow them to complete the induction course and then undergo the second TUR (our first TUR) about 6 weeks later. This study is limited by its retrospective methodology. Also, since our institution is a tertiary referral center, many diagnostic TURs were not performed here. However, dedicated genitourinary pathologists reviewed all resections for grade and stage. The generalizability of our findings is limited by the fact that we do not perform maintenance BCG at our institution.
CONCLUSIONS
A single TUR was a strong predictor of recurrence as well as progression. Patients who underwent a single TUR before intravesical BCG treatment had a significantly shorter time to recurrence and decreased progression-free survival. The greatest difference was seen at 3 months, as we would expect if tumor were still present after the initial TUR. Therefore, we believe that restaging TUR should be performed before initiating BCG therapy for NMIBC.
